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Abstract
Background: Quality improvement efforts from an urban facility have observed a need for staff
education on the central line maintenance bundle and consistent surveillance with the Central
Line Maintenance Evaluation Tool (CLMET).
Purpose: To address the practice gap of central line maintenance bundle usage at the bedside by
utilizing the CLMET consistently.
Methods: A voluntary didactic program offered to staff and encouraging daily utilization of the
CLMET that included real-time feedback by the supervisors.
Results: Pretest grade for the unit (n=13, 82.06) and the post-test grade (n=13, 86.33), which is
+ 4.27 points after education. Pre-implementation, January 1st through 31st, 2022, of the 31 days
available, only 17 of those days the CLMET were completed. There were a total of 70 bundle
opportunities noted on those 17 days. The compliance rate for January (n=20, 28.57%).
Implementation from February 1st through 28th, 2022, with the patient care supervisors’ daily
use of the CLMET with real-time feedback of the missed bundle components. The results are as
follows; of the 28 days of the daily CLMETs, there were only documented central line data on 14
of the days. From the CLMETs completed, there were 114 central line opportunities to meet
bundle completion. The compliance rate for February (n=43, 37.72%).
Conclusion: Even though the inconsistency of the CLMET being utilized was noted in both
January and February and not every nurse participated in the didactic there was still an increase
of 9.15% in bundle compliance in the unit of focus, and zero CLABSIs for the months of
February and March 2022.
Keywords: CLABSI, central line bundle, education, bundle surveillance
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CLABSI’s: Reducing the Rates in an Urban Intensive Care Unit by Consistent use of the
Central Line Maintenance Evaluation Tool (CLMET)
Central line-associated bloodstream infections (CLABSIs) are a nationally recognized
challenge resulting in thousands of deaths each year and millions of dollars in added costs to the
United States health care system (ODPHP, 2021). Since 2015, the Centers for Disease Control
and Prevention (CDC) have utilized a monitoring system to track how many preventable
infections each facility documents per year. Preventable infections such as CLABSIs are
detrimental to a patients’ health and place a financial burden on the hospital itself. The Centers
of Medicaid and Medicare Services (CMS, 2021) and the National Healthcare Safety Network
(NHSN, 2021) encourage the use of evidence-based practice with consistent organizational
surveillance and accountability to help reduce health-care-associated infections (HAIs)(CDC,
2021). The Hospital-Acquired Condition Reduction Program (HAC) states that if a patient in a
hospital develops an infection or any harm under the hospital’s care that could have been
prevented, reimbursement to the hospital can be reduced (CMS, 2021). Following evidencebased practice guidelines and monitoring rates through the NHSN tracking system helps keep
organizations accountable to reduce preventable conditions. CLABSIs are preventable infections
monitored by the NHSN and HAC programs. In the critical care population that necessitates
central lines, hospital-acquired bloodstream infections cause the morbidity and mortality rate to
be higher (ODPHP, 2021). This type of infection can and should be prevented through proper
central line standards of care, accomplished by utilizing central line insertion techniques,
maintaining central line bundles at the bedside, and daily surveillance of bundle compliance.
During the organizational reporting to the NHSN(2021), there was an increase in bloodstream
infections in the urban facility where the current unit of interest resides.
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Background
Benefits of Compliance
The NHSN has the standardized infection rate (SIR) for the ICU of focus currently at
1.45 after four months, with the number predicted at 1.37 for the entire year (CDC, 2021).
Utilizing the NHSN’s SIR prediction means that the hospital is already over the number
predicted by October of this fiscal year when the report was obtained. This calculation is based
on the CDC (2015) baseline for Associated Blood Stream Infection data for Acute Care
Hospitals. Currently, two central line-associated bloodstream infections are documented for the
unit of focus, which places the unit above the benchmark provided by the NHSN’s SIR.
The use of maintenance bundles were noted to decrease CLABSIs by 46 percent between
2008 and 2013; however, it is estimated that over 30,000 CLABSI infections still occur in
hospitals each year (NHSN, 2021). These life-threatening infections cause increases in length of
stay, cost, morbidity, and mortality. The infections are preventable through proper insertion
techniques, bundle management, and daily surveillance of the central line. Bundle compliance
and consistent surveillance will help the intensive care unit of focus meet or exceed the SIR rate
benchmark provided to them by the NSHN.
Current Plans to Increase Use of CLMET
Per the project plan, the CLMET is a daily evaluation tool that the patient care supervisor
uses to ensure central line bundle compliance. The central line bundle includes a dry occlusive
dressing with a bio patch dated within the last seven days, chlorhexidine swabs at the bedside to
disinfect the hub, a daily chlorhexidine bath, and intravenous (IV) tubing that has been
appropriately dated and changed per facility policy. The patient care supervisor does quality
control rounding daily with the CLMET to see if all of these items have been completed on each
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patient with a central line. If the patient does not have all items in the bundle, the supervisors
must address the missing component with the bedside nurse to complete the bundle so that the
patient’s care is not compromised. The patient care supervisor can note trends in missing bundle
components of the CLMET if it is completed daily. Doing so offers the most important
information for the patient care supervisor as it can provide insight into what educational needs
the bedside staff requires. Each day the unit should strive for no missed bundle components. The
goal is one hundred percent compliance with the bundle. However, this may take many days or
months to achieve; the fact remains that if the CLMET is done consistently, breakdowns in the
bundle can be noted and quickly rectified, thus helping to prevent a CLABSI.
Needs Analysis
During the organizational reporting to the NHSN, there was an increase in bloodstream
infections in the urban facility where the current unit of interest resides. The organization
reported nine CLABSIs for the fiscal year dating from July 2019 to June 2020 (NHSN, 2021).
The organization reported 24 CLABSIs from July 2020 to June 2021 (NHSN, 2021). During
drill-down and random audits performed by the facility’s Infection Control team, breakdowns in
the execution of central line maintenance bundles were detected in this ICU. The consequence of
such is a documented increase in CLABSIs reported. The team identified a gap between
inadequate or missing bundle components implemented at the bedside and an inconsistent bundle
surveillance log with the CLMET. The loss of checks and balances in the central line bundle
possibly caused an increase in the occurrences of CLABSIs. After discussions with the Infection
Control team, the project’s focus is to educate the staff on the central line maintenance bundle
and CLMET, the importance of consistent use of the bundle and tool, and the projected outcome
of reducing CLABSIs if compliance is consistently met.
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The Facility
The large urban facility is a 409-bed acute care hospital located in Birmingham,
Alabama. The hospital hosts four adult intensive care units, two medicals, a surgical,
cardiovascular, and a neonatal intensive care unit. The hospital employs almost 4,700 people.
The area of focus is the facility’s newest medical intensive care unit.
SWOT Analysis
A SWOT analysis was performed to address the strengths and weaknesses of the
CLMET project within the organization (Appendix A). The internal strength of the project came
from having support and the ability to proceed from the organization’s Research Outreach and
Compliance team, ROC. They were presented with quality data that demonstrated a gap in
practice and allowed the improvement project to move forward. The ROC’s approval gave this
project the validity it needed to present it to the leadership of the unit of focus. When meeting
with the unit’s leadership, it was determined that this quality improvement project would help in
their effort to decrease HAIs in the unit. Recent changes in the leadership of this unit have taken
place over the previous months. The leadership is working diligently to improve and facilitate
the quality of care in the unit by reducing HAIs across the board. This quality improvement
project was a welcomed addition to their plans for unit education and surveillance.
The other strength came from the organization already having a central line maintenance
evaluation tool that complies with the CDC’s (2014) recommendation checklist for CLABSI
reductions. Once the ROC and unit leadership was on board with the quality improvement
project, the strength for completion of the project was high. The next step was building the team
that would help continue to provide the project’s authenticity. The Infectious Disease Specialist
and the Infection Preventionist played major roles in helping verify the gap in practice with
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evidence-based data that helped determine that the need was there for the organization. Their
support during the education and implementation helped with continued buy-in from the
organization and assisted in the reliability and validity of the project’s outcome. The internal
weakness of the project stems from the unit nurses and those in charge of completing the
CLMET daily. The educational portion of the project is just a small piece of the quality
improvement initiative. Pushback for this was verified by the small sample size of nurses who
chose to participate, 13 out of 60 potential participants. Involvement was also strictly voluntary
so that if unable to engage, the employer would not take any penalties if the study did not prove
favorable. When speaking with the patient care supervisors about nurse buy-in and participation,
the frequently used remark was that the unit was busy. Perspective should be maintained that this
is an intensive care unit with multiple code blues called during some of the provided educational
opportunities. After the first two days of no staff volunteering to participate in the didactic, the
patient care supervisors, by word of mouth, conveyed that the project education would not take
much of their time or impact patient care. They then provided opportunities for the nurses to
participate if they wished. Before the poster presentation and education, the staff was provided a
consent that explained they would not be held accountable for the project’s outcomes by the
organization. The staff was informed that education improves patient outcomes and reduces
CLABSI rates when refreshed on the bundle components. After the poster presentation was
complete and the post-test finished, the staff was allowed to ask questions and voice concerns.
Though there were eventually some participants, the project’s weakness remains that not all, nor
even half of the employed nurses on the unit, participated in the presentation of the poster
education. During implementation, the poster was left in the breakroom to remind all nurses
about central line maintenance bundle components. During the educational sessions on the
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weekend, the charge nurse who would be responsible for completing the CLMET has a full
patient load, which is another internal weakness that can lead to the CLMET not being
completed on the weekends. It is noteworthy that the unit has two patient care supervisors
responsible for completing the CLMET while they are there and have no patient load, only the
responsibility of the unit and staff. This increased responsibility on a nurse with a patient load to
care for could potentially cause the CLMET to be pushed to the side as a simple task that is not
urgent. During the initial conversation with leadership, this was one of the concerns they were
trying to tackle.
Overall, the internal strengths outweigh the weaknesses as the quality improvement
project can help improve the unit’s compliance as they can take away valued information. The
opportunities to move forward in evidence-based quality care that can help improve patient
outcomes for this unit are immeasurable if the takeaway is that they see where they are weak, or
where gaps are and attempt to resolve them. They have the organization’s backing, Infectious
disease specialist, and the Infection preventionist to help make meaningful changes in the unit
and continue providing positive outcomes for their patients. The threats to the project’s success
are potential pushback from nurses and the supply chain issues the hospital has had to overcome.
Though both never affected the project’s outcome, the staff was willing to implement the bundle
at the bedside, and the supply chain for the chlorhexidine gluconate wipes never wavered.
Problem Statement
Patients in intensive care units are the most vulnerable to infection due to the need for
invasive lines. Central lines, in particular, are needed to help maintain intravenous access in
hemodynamically unstable patients. They are an unfortunate source of infection if not
maintained adequately via the central line maintenance evaluation tool (CLMET), which the
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organization had already adopted and utilized years prior. The question that will be answered
through this project is: Among staff in an urban ICU(P), does education about the use of the
CLMET(I) as compared to current practice (C) reduce CLABSIs (O) over five weeks (T)?
Aims and Objectives
The overarching aims of this project were to:
•

Increase compliance with the central line maintenance and surveillance bundle.
o Improve nurse awareness and adherence to the standards of care of central lines in
the critically ill.
o Prompt nurses to utilize all aspects of the bundle for patients with central lines.

•

Decrease the risks a critically ill patient has to develop a hospital-acquired infection.
o Encourage utilization of the CLMET by staff to address bundle compliance and
daily compliance appropriately to help reduce the risk HAIs.
Review of Literature
A literature review was performed with the following primary considerations: central

line-associated bloodstream infections, standards of care for central line maintenance, and central
line surveillance. The findings will be presented here (Appendix B).
The databases utilized were CINAHL and PubMed using master headings and mesh
headings. The following key terms were used in CINAHL: central line-associated bloodstream
infections, education, registered nurses, and intensive care. A total of 139 potential sources were
found through different term combinations. Results were then narrowed using peer-reviewed,
academic journals limits, and within the last 10 years, reducing potential sources to 62 findings.
Additional articles were eliminated due to content irrelevance that consisted of the pediatric
population.
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The following MESH key terms were applied in PubMed: central line bloodstream
infection, prevention bundle, and education, with 840 returns. The same inclusion and exclusion
criteria were applied to these articles. References of the selected papers were also searched and
evaluated for application to the study question. Results were then narrowed using limits of 10
years that were systemic reviews and meta-analysis, and the total decreased to 140 returns.
Saini et al. (2017), a prospective observational study at a tertiary care hospital in North
India, only included adult intensive care patients who had been admitted for greater than 48
hours. They attempted to decrease ventilator-associated pneumonia (VAP) and CLABSIs in the
study. Three phases were noted in the implementation of the study: phase one, baseline VAP and
CLABSI incidences were calculated; phase two, education and bedside training of nurses in the
unit; and phase three, data collection for the incidences of both. There were 41 nurses in the ICU
who decided to participate in the quality improvement project. At the end of the study, the results
were 7.89/1000 central-line days prior to the education and implementation of the education and
training. In Phase three, CLABSI decreased significantly to 1.73 /1000 central-line days. The
incidences of VAP in Phase 1 were 28.8 (45/1559 × 1000), and in Phase 3, the incidence of VAP
increased to 35.1 (48/1369 × 1000) (Saini et al., 2017). The study concluded that there was a
decrease in one area, CLABSI, and in VAP, an increase. Towards the end of the study, a
questionnaire was given to the 41 nurses who had taken part in the project. Of the 41
participants, 37 filled out the questionnaire and returned it to the principal investigator. From the
questionnaire, factors that prevented following bundles were lack of involvement of nurses
during clinical rounds (n = 20, 54%), lack of materials (n = 12, 32%), and lack of time to follow
bundles (n = 5, 13.5%) (Saini et al., 2017). It led to the conclusion that rigorous education and
training sessions with feedback from nurses over six months led to a significant reduction in the
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incidence of CLABSI but an increase in VAP. The takeaway from this study is the questionnaire
results, lack of involvement, and lack of time. When someone follows up daily on the bundles'
completion, the nurses will stay involved, and when the bedside nurse forgets pieces of the
bundle because of lack of time, they can be caught quickly and rectified by the surveyor.
During a quality improvement initiative from Gupta et al. (2021), they sought to decrease
CLABSIs to zero by utilizing evidence-based bundles in a coronary intensive care unit (CICU).
The CICU was a 20 bed unit that initiated a Stop CLABSI Project under the Best Care Always
initiative in September 2016. After a Pareto analysis was performed, they concluded that the gap
in care was both insertions to the maintenance of the line. The plan of action for the unit became
utilizing bundles for both. They went with a Plan-Do-Study-Act strategy (PDSA) to initiate new
bundles for the unit. The two new bundles included the Central line insertion and the Central line
maintenance bundle. They provided formal education on all aspects of the bundles and then
observed the use of the bundles and monitored the outcomes of the change in the unit. The
Central line maintenance bundle included a hand hygiene aseptic technique for accessing and
changing connectors, standardized tubing changes, and a daily review of line necessity.
The principal investigators measured the outcomes by the CLABSI rates per 1000 days. They
measured 19 months before and after implementation, with the rate significantly lower
(p=0.0495) after implementation (Gupta et al., 2021). Following the implementation of the Stop
CLABSI initiative, CLABSI was eliminated from the CICU for 757 days until one CLABSI was
noted in December 2018. After that, for the next 602 days, the CICU was CLABSI-free (Gupta
et al., 2021). The CLABSI rate per 1000 patient days dropped from 3.1/1000 device days to
0.4/1000 device days below their NHSN benchmark of 0.8/1000 (Gupta et al., 2021). Over the
years since bundle initiations, cases went from 4 in 2015 to 6 in 2016 to only one case in 2017-to
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2019. They had managed a p<0.05, and bundle compliance increased from 64%-100% (Gupta et
al., 2021). The strength of the quality improvement project was due to the implemented bundles
and regular face-to-face meetings with the staff, educational sessions, and monitoring of the
bundles and compliance appropriately. They recognized staff who regularly completed bundle
components with praise and encouragement for their hard work. The project was successful
because they had buy-in from every team member, and the culture was changed to that of safety.
Over four years of diligence, they could obtain a CLABSI rate of zero.
Akyol and Çavdar (2021) completed a semi-experimental controlled study in a surgical
intensive care unit between September 2017 and October 2018 to note the impact of a care
bundle approach in preventing CLABSIs. They separated the unit’s admitted patients into control
and experimental groups. They both had to meet the requirements of having a central venous
catheter and not being admitted with an active infection. The control group, 80 participants, were
cared for without the help of a bundle for their central lines. The experimental group, 83
participants, had a bundle provided by the staff, and the bundle was to be followed for the care of
the line. They used the care bundle to prevent CLABSIs recommended by the Centers for
Disease Control and Prevention (CDC, 2014). All 163 participants were evaluated for any signs
or symptoms of hospital-acquired infection. The results of the semi-experimental controlled
study were that only 22.3% of the 163 participants had signs and symptoms of an infection.
However, of the 163 participants, 25.2% of the catheter tips were positive, with the most
common organism being Staphylococcus epidermis (Akyol & Çavdar, 2021). CLABSI was not
observed in the experimental group but was diagnosed in 10% of the control group (n=8). They
concluded that the bundle approach helped drastically reduce the occurrences of CLABSIs in
their population of interest between the groups.
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From Acharya and Ipsita (2019), a quasi-experimental study that included staff education
to reduce the incidence of CLABSI was conducted in a medical ICU of a tertiary care hospital in
Eastern India. They had 34 nurses sign up voluntarily for the study. The quasi-experimental
study had the sole purpose of educating and implementing handwashing surveillance. The study
included three phases: phase one, data collection from six months prior to the study and a preobservation test; phase two, education, including a 30-minute didactic and 30-minute
demonstration; phase three, staff surveillance and post-test at both three and six months posteducation. According to the investigators, hand hygiene was the most straightforward act that
could help reduce CLABSIs. The nurses were unaware that they were being surveilled for
handwashing moments for six months. After the initial education, the investigators believed that
maybe the reason behind the improved numbers was the Hawthorne effect, which is the
consequence of awareness of being studied and its possible impact on behavior (McCambridge et
al., 2014). During observation, the total number of opportunities for hand hygiene steps was 88;
before the intervention, 53.4% of the 88 were missed (Acharya & Ipsita, 2019). After three
months, the percentage of missed opportunities or noncompliance with hand hygiene dropped to
33.75%, the reduction being statistically significant (p=0.02); and six months post-intervention,
the percentage of missed opportunities or noncompliance with hand hygiene increased to 51.75%
(Acharya & Ipsita, 2019). Prior to the study, the total number of catheter days was 1200, with a
CLABSI rate of 12.5 per 1000 catheter days (Acharya & Ipsita, 2019). There was a noted
significant reduction (P=0.02) in CLABSI rates of 8.6 per 1000 catheter-days at the three-month
mark post-workshop with the total catheter days at 1870 (Acharya & Ipsita, 2019). This
reduction in CLABSI rates with just the change in handwashing compliance suggests that a
minor behavior change can significantly impact patient outcomes. The increase in missed
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opportunities of handwashing six months out shows that when the staff believes they are no
longer being watched, they fall back to their previous behavior. Surveillance of a bundle or piece
of a bundle notably increases compliance and decreases CLABSI rates.
In research by Engle et al. (2017), they conducted central line maintenance audits of the
bundle components in a 31 bed ICU that increased CLABSIs in three months. During rounds,
they were looking for all parts of the bundle to be completed by the bedside staff, and if they
were not, real-time feedback was provided. Components of the bundle they were looking for
were line necessity; dressing dated, clean, dry, and intact; antimicrobial patch placed correctly;
cap changes documented, and flushes ordered (Engle et al., 2017). The random audits were
conducted by the Infection Preventionist, Patient Care Supervisors, and some staff nurses. The
Practice of scrubbing the hub was discussed during rounds as the real-time evaluation was
difficult to assess (Engle et al., 2017). During the random audits in February 2016, the month
after the last CLABSI, they noted the top three gaps in bundle maintenance were documented
daily line necessity, cap changes, and dating intravenous (IV) tubing (Engle et al., 2017).
Because of the consistent utilization of the bundle and random audits, compliance increased from
51% to 91% overall by May 2016 (Engle et al., 2017). They concluded that the increased
presence of Infection Prevention ensured that the bundles were being adhered to with immediate
feedback helping to reduce the infection risks.
These studies led to the focus of this project proposed to the organization. When
prevention tools are applied, surveilled, promoted, and real-time feedback is provided, patient
outcomes are improved. We asked the question if the organization has the tools in place, why are
the numbers still high? These studies reveal the most fundamental conclusion: daily surveillance
is strategic to reducing infections. The Hawthorne Effect is real and can be exploited positively.
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The CLMET should be used daily in the units, with the patient care supervisors making rounds
and monitoring for compliance. If compliance is not found, then the missing piece of the bundle
needs to be addressed and corrected. After making this a daily routine, the staff will begin not to
forget the most important aspects of the bundle, thus helping reduce the frequencies of CLABSI
and changing the unit's culture to one that embraces safety.
Theoretical Model
Lewin’s Theory is a three-step change model that focuses on unfreezing, changing, and
refreezing behavior to make a sustainable transformation (Petiprin, 2016). The theory addresses
some of the pushback that one can get from trying to deter or alter a learned behavior. This
author chose this change theory because, as a bedside nurse, it was noted that the central line
bundle was not being implemented as it should for each patient with a central line in place.
Unfortunately, because this is an invasive line, it increases the patient’s chance of having a
central line bloodstream infection. The bedside nurse missing some of the bundle components,
which increases the infection risk, calls for a change in practice. Educating the nurses and
“unfreezing” their current mindset is vital. Then the “changes” will be in daily practice, with the
nurses becoming advocates for central line maintenance compliance and the patient care
supervisor or charge nurse consistently making rounds with the CLMET daily to help improve
the bundle compliance. Then “refreezing” at the end, so the change becomes a routine part of the
daily care of patients with central lines. This project will be a battle at first, as nurses can resist
the perception of increased workload. This is why consistency is vital to help ensure this
becomes not just another task on a long list they must complete but second nature. The goal is to
increase bundle compliance during the project, with the expectation that the staff and leadership
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will continue the checks and balances of the CLMET with real-time feedback and immediate
correction to help maintain compliance with the bundle.
Methodology
The conceptual framework used in implementing the project is the Knowledge to Action
(KTA) Framework (Field, 2014) (Appendix C). The way that the KTA works is to use
knowledge to implement action. An example of such would be the Doctorate of Nursing Practice
(DNP) project this author implemented to increase compliance with the CLMET. This author
educated the nurses on all parts of the central line maintenance bundle, the importance of each
part being utilized at the bedside, and the importance of surveillance of the bundle with the daily
use of the CLMET. After the nurses were given the knowledge, the next step was to implement
that action, utilizing all aspects of the central line bundle at each patient's bedside with a central
line. Then the consistent use of the CLMET by the patient care supervisors to monitor and
enforce the education provided. Hopefully, education and implementation will increase
compliance with the CLMET. The KTA Framework will then help sustain a decrease in hospitalacquired infections.
Setting
The unit of focus is a17 bed medical intensive care unit. The unit cares for many critical
patients and was the designated Covid-19 ICU for the organization last year. The unit employs
60 nurses covering day, night, and weekend care. The unit has two patient care supervisors and a
nurse manager. Critical care coverage is provided by an Intensivist/Pulmonary team that are the
primary physicians for the patients admitted.
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Population
The population of interest is the staff nurses working in the intensive care unit. There are
sixty nurses on the unit, including day shift, night shift, and weekend shift employees. The
author, two patient care supervisors, and the nurse manager were excluded from this project.
After the voluntary didactic week for staff, those who chose to participate made the sample size a
total of 13 nurses. There were notably two nurses from dayshift, one from nightshift, and the
other 10 came from participation from the weekend staff. Inclusion criteria were as follows: all
registered nurses in the intensive care unit, employment status of full time, part-time, and per
diem. Exclusion criteria are float nurses and unit administrators.
Recruitment
A flyer was developed and placed in the nurses’ break room, bathroom, and at both
nurse’s stations, providing information about the project and voluntary educational opportunity
sessions on January 25-31 ( Appendix D). The nurse manager also sent out a text reminder via
GroupMe and email through the organization’s portal to all the unit staff members. The author
was then present in the breakroom at scheduled times during the day, night, and the weekend
during that week to offer all staff the opportunity to participate in the didactic.
Consent
Consent was obtained from all voluntary study participants before the author provided
project education. It was emphasized to all participants that this is a student-led project to
educate and encourage consistent use of the central line maintenance bundle and CLMET for
every patient with a central line in place. The staff was made aware that the principal investigator
in charge of the quality improvement project has no influence over administrative responsibilities
in the intensive care unit concerning scheduling, staffing, evaluations, or promotions. It was
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conveyed to the registered nurses that unit and hospital management had no influence or
participation in this project. It was emphasized that the author would maintain the privacy and
confidentiality of all identifiable collected data. The test results and the unofficial Centers for
Medicare and Medicaid Services (CMS) numbers will be unit-specific and not reflect on the
individual participant’s test scores (Appendix E).
Design
The DNP project design is a week of education for the nurses on the unit followed by
consistent use of the CLMET to monitor the bundle implementation at the bedside. The principal
investigator obtained approval from the university and facility Institutional Review Boards (IRB)
before the project started( Appendix F). After facility IRB approval, the principal investigator
reached out to the administrator and nurse manager of the unit to set up a meeting for a
coordinated effort for project implementation. A meeting was held with the nurse manager the
Monday before the education of the staff began. Times and dates were set, fliers (Appendix D)
were placed on the unit, and a message plus email was sent to all employees. During these set
times provided, the author was present for the entire session. The nurses were welcomed to
participate in the voluntary educational session. Before the session, the nurses were given a
consent form (Appendix E) to read over and sign if they wanted to participate in the education.
The session consisted of a pretest (Appendix G) and a poster presentation of the central line
maintenance components. After the poster session, a post-test was provided (Appendix H). After
the education session was complete, the nurses were allowed to ask this author any questions and
go over the correct answers to the test. So that no individual felt singled out and the buy-in
would improve, the staff was told that the pre and post-test would not be graded individually, but
the unit would be graded as a whole. The nurses were informed that the facility had already
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adopted bundle usage and surveillance; however, the components were not implemented as
designed. The principal investigator informed the nurses that the expectation is that
implementing the bundle with consistent surveillance with CLMET would ensure the staff
provides the bundle without gaps moving forward. The poster was left in the breakroom of the
unit to help engage conversation and help remind the staff of the bundle components during the
implementation period. The poster was in the breakroom from January 25th through March 1st,
2022. The implementation would run from February 1st through February 28th, 2022, with three
random audits by the principal investigator. The patient care supervisor or charge nurse would do
compliance rounding using the CLMET that they utilized already.
When discussing with the manager prior to the beginning of the project, she impressed
upon the principal investigator that the bundle was one of many other bundles they surveilled. To
help manage all the bundles, the CLMET has been integrated with the other bundles on one
sheet. For example, the CLMET was on the rounding sheet, with other bundles like the CatheterAssociated Urinary Tract infections, CAUTI. The administration would do rounding and mark if
the bundles were complete or missing a component. Those in administration on the unit were
also asked if they provided real-time feedback when the bundle had fallen out so that the bedside
RN could complete the bundle for that day. They all verbalized that this was how they had been
rounding on the unit. No changes were made to how the unit had been rounding or the evaluation
tool they had been using per facility policy. After constant surveillance of the central line bundle
with the CLMET, the data will be obtained and disseminated. The expected outcome is to show
that it will increase bundle compliance and decrease risks of CLABSIs through consistent
surveillance.
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Risks and Benefits
There are no risks taken by either the urban facility or the nurses participating in this
quality improvement project. The benefits of taking part in the project are vast. Educating staff
on the components of the bundle and the importance of them being completed every day for
every central line patient should help increase compliance. Then by getting everyone in the unit
onboard and the patient care supervisors using the CLMET daily, bundle compliance should be
maintained. This will help to decrease the chances of patients with lines harboring an infection
due to noncompliance. The benefit of this quality improvement project is that the bundle will be
completed by strict daily surveillance because it is a known inspection that the supervisor will be
completing.
Compensation
All nurses were offered cookies and candies during their educational sessions. No other
forms of compensation were provided.
Timeline
The timeline for the project was from January 25th through February 28th, 2022. This
included the educational week prior to implementation on the unit. The data from the daily
CLMETs will be obtained from the unit on March 1st, 2022. The next step was to obtain the
CMS numbers from the Infection Control team from January, February, and March of 2021 to
compare to the unofficial numbers from those three months of this year. CMS official numbers
can be up to nine months behind, and since the quality improvement project is not that length of
time, the only way to interpret changes is to break it down to the month before, during, and after
implementation. Then completing the manuscript and presenting it to the principal investigator’s
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DNP Chair and Clinical Preceptor for a final read. The Urban facility and JSU Graduate Studies
will then be given the final draft of the completed quality improvement project manuscript.
Budget and Resources
The principal investigator had a small personal budget of $200 to buy supplies for the
educational poster, pre, and post-tests, and consents to be printed for use for the unit. The
resources provided by the organization were access to their ICU unit, staff to educate, copies of
the daily CLMET to monitor compliance of the central line bundle, and the unofficial SIR
numbers.
Evaluation Plan
Educating the staff on the central line maintenance bundle and the evaluation tool
employed to ensure the bundle is correctly provided at the bedside has been the subject of much
evidence-based projects. This one is no different, in the didactic portion, or implementation, as
with day-to-day differences like the acuity of the patients and the challenges that it brings to the
staff, key elements of processes can be placed to the side and become a suggestion and not
practice be completed. This principal investigator would make the didactic portion of the central
line maintenance bundle mandatory each year for all employees. The patient care supervisor that
does the daily CLMET should continue to do daily rounds using this tool, writing down which
part of the bundle is missing and providing real-time feedback to the staff. Writing down which
part of the bundle is missing would help the patient care supervisors notice a pattern quickly and
implement education into the daily unit huddle to help remind the staff of the central line
maintenance bundle and its importance. Another step the unit could do is the unit manager could
perform random audits as this principal investigator did during implementation. Helping them to
know that the patient care supervisors and the staff were accurately documenting and
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implementing the central line maintenance bundle for all patients in the unit. The Infection
Preventionist team already completes random audits of the units in the hospitals for all of the
bundles, not just the central line. The manager using random audits on differing shifts will
provide better coverage and information on the CLABSI bundle and help decrease the chances of
infection. The best practice is for the unit to provide multiple layers of surveillance for the
patients with central lines. Another part that would be changed is the CLMET itself. The
CLMET is placed on a sheet with the other bundles, reducing it to a simple checkmark. Using
this during rounding is not detailed enough to pinpoint the areas that need to be addressed to
prevent infection. This simplification is not allowing the staff to know what parts of the bundle
are being missed. If this project were to be implemented again, education would be mandatory,
and the CLMET would stand independently. There would be consistent daily surveillance by the
patient care supervisors and random audits on all shifts performed by the unit manager and the
infection preventionist. This path would be how this principal investigator would initiate any
implementation going forward.
Statistical Considerations
The statistical considerations for the quality improvement project are merely an increase
or decrease in compliance with the central line maintenance bundle using the CLMET daily to
evaluate. The values that will come from this project will be from the tests taken by staff,
compliance from pre-implementation of education in January, and post-implementation in
February. Then one can look at the infection rates for January, February, and March of 2021 and
2022 and compare the months to see if there is a decrease that may have happened because of the
quality improvement project. Though probably the most statistically significant information that
can come out of the project is the educational improvement pre to post and the compliance
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percentage after implementation. The pre and post-test provided to the unit, in which only 13
participated, yielded an increase of 4.27. The compliance rate from January before
implementation is (n=20, 28.57%). The compliance rate from February post-implementation is
(n=43, 37.72%). The difference between the two shows an increase in bundle compliance by
9.15%. Education of just 13 members of the staff and more awareness of the bundle by the
patient care supervisors noted an increase in compliance with the bundle completions. February
has forty-four more bundle opportunities, and both months with only half of the days CLMETs
with the information provided. The ability for improvement is noted by the stats provided; if the
unit can consistently utilize the CLMET and continue the education of the staff, the compliance
can increase each month by at least 10 percent. If this were a unit's goal, it would be at eightyeight percent by July, the facility’s end of the fiscal year. It would be close to September for a
one hundred percent compliance rate to be obtained if the goal was a 10 percent increase each
month. The goal is complete compliance each time; though everyone would be striving to obtain
such, realistically small obtainable goals moving forward can work well for morale and buy-in.
Data Maintenance and Security
The data accessed during the quality improvement project was kept at minimal need to
complete it appropriately. The nurses that chose to participate only signed a consent form with
their names. The author is keeping this in a secured folder. The supervisors are not aware of who
participated and who did not. Then during the use of the CLMET, only the daily central line
bundle checklist will be provided to the author. At no time will any patient identification be
required or asked for by the author for the project. During the random audits, the principal
investigator queried which rooms had central lines, then entered the room and introduced
themselves explaining that only quality rounds on the central line were being completed. When
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the urban facility provides the author’s unofficial numbers, no patient data will be given, only the
number of infections. All information provided by the facility was placed in a secure folder and
will not be given to anyone not affiliated with either the facility or the university.
Results
Results of Survey Responses
The 13 nurses that chose to participate were given a 10-question pretest and post-test to
see if the poster presentation of the central line bundle components helped improve knowledge of
the bundle (Appendix G and H). The nurses were not graded individually. Instead, the unit would
have a pre and post-test grade. This supported nurse buy-in as they did not feel singled out. After
the post-test was completed, each nurse had the opportunity to ask any questions they may have
had. Many nurses took this opportunity to voice their lack of knowledge on some parts. The
common question was about changing the caps during dressing changes or after blood
administration, as they were not aware this is part of maintaining the central line. After the last
educational session, the implementation day was to commence, which meant that no further
testing would occur, and the results could be calculated. One question was thrown out, number 9,
about IV tubing changes as it did not specify what type of fluids were running. The type of fluid
the patient is receiving changes the timing of IV tubing change per the CDC guidelines (CDC,
2014). This ended up making each question worth 11.1 points instead of 10 points each. The pretests were graded individually, then added together, and divided by 13 (1066.9/13=82.06). The
post-tests were completed in the same manner (1122.4/13=86.33). Making the pre-test grade for
the unit 82.06 and the post-test grade 86.33. The author then subtracted the two totals (86.3382.06=4.27). This noted an increase of 4.27 points after education had been provided to the
nursing staff. The last question on the post-test did not factor into the grading of the test as it held
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no point value. A subjective question asked each nurse, “do you feel any more confident in the
care and maintenance of central lines?”. This was answered yes by all 13 participants, which
implied that each participant left the educational session with increased confidence to care for
and maintain central lines according to the CDC’s (2014) evidence-based practice.
Results from Daily CLMET Logs
The patient care supervisors provided the CLMETs logs from January 1st through 31st of
2022 to provide comparative pre and post-education data. The CLMET logs for the 31 days were
only fully completed for 17 of those days. The other 14 days in the month were missing pieces of
the CLABSI bundle information. When this information was obtained from the supervisors, it
was expressed that many days were not completed as they were out sick on most of them. The
comparative data that was given did provide enough information to compare pre and postimplementation results (Appendix I).
In January, of the 17 completed days of the CLMET, there were 70 opportunities for
bundle completions. Of the 70 central line bundle opportunities, there were 20 complete bundles
and 50 bundle fallouts. Complete bundles (20/70=28.57%), (n=20, 28.57%) and bundle fallouts
(50/70= 71.43%), (n=50, 71.43%). After documenting the compliance of the bundles, a second
look was taken to see what parts of the bundle they were missing the most. On the CLMETs
provided, the only part of the bundle that was documented as missing was the CHG baths; a total
of 6 were missed. No other parts of the bundle were noted as missing on the daily CLMET log,
and there were days with no information provided at all. This information was prior to the
education of the central line bundle and the importance of utilizing the CLMET consistently with
real-time feedback provided.
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Starting February 1st through 28th, 2022, the unit supervisors continued the daily
rounding using the CLMET. Each day, the patient care supervisors were asked to make a copy of
the CLMET without patient information and place it in a folder for the principal investigator to
have at the end of implementation. These sheets were reviewed at the end of the implementation
period so that the facility will be aware of bundle compliance and which components are being
missed most frequently. The results are as follows; there were 28 days during the month of
project implementation. Of those days, there were only documented central line data on 14 days.
The other 14 days were either completely blank or incomplete, with no bundle components
documented. This brings the completed data to only 50 % of the possible bundle completion
opportunities. The daily logs of the 14 completed days showed 114 central line opportunities for
the unit to have met bundle completion. The fallout totals include several days, February 7, 10,
24, and 25, that the evaluation tool was not completed but stated on the CLMET that there were
central lines on the unit those days. Placing those lines as fallouts, counting towards the bundle
fall out percentages and the individual components missed. The staff was educated, and the
organization understands that the bundle is only complete if all components are met. Of the 114
opportunities, there were 43 complete bundles and 71 bundle fallouts. Complete bundles
(43/114= 37.72%) (n=43, 37.72%) compliance. Bundle fallouts (71/114=62.28%) (n=71,
62.28%) compliance. After documenting the total bundle opportunities, it was drilled down to
see what parts the staff missed most to know where the bedside breakdown was noted. The
bundle components listed from most missed to least are labeling tubing 50, dressings 34,
prevantics wipes 33, and chlorhexidine baths 29.
Three random audits performed by the principal investigator were completed during
implementation. The first was on February 13th, a Sunday afternoon. There were 10 patients
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with central lines in the unit that day. The CLMET was used and noted that of the 10 patients
with central lines, only one patient had all components of the bundle completed, 1/10. The
second was on dayshift Wednesday, February 23rd, which noted eight patients with lines, and
only four of the bundles were completed, 4/8. The third and final audit was on the last night of
the implementation, February 28th, there were five central lines, and only three completed
bundles, 3/5. There were 23 central line bundle opportunities during the random audits, of which
only eight were complete (8/23= 34.78%) (n=8, 34.78%) and 15 that fell out (15/23= 65.22%)
(n=15, 65.22%). When placed against the bundle compliance and fallout of the documented
rounds by staff, the compliance percentages were (n=41, 37.72%) and fallouts (n=71, 62.28%).
Those percentages for the random audits produced close to the exact percentages, (n=8, 34.78%)
complete to (n= 15, 65.22%) fallout. The difference between the two for bundle completion
(37.72-34.78=+2.94%) and bundle fallout (62.28-65.22=-2.94). Between the daily rounds by
staff and the random audits, there is a +/- 2.94% difference in compliance and fallout. This can
be from two audits having differing amounts of lines as the CLMET was performed after
patients’ lines were added or discontinued. On February 23rd, there were three more lines in the
unit, 3/5 vs. 4/8, and on February 28th, one less line in the unit, 2/6 vs. 3/5.
When comparing January to February, bundle opportunities are as follows; there were 70 bundle
opportunities in January compared to 114 in February. An increase of 44 for February. The
bundle compliance in January (n=20, 28.57%) and the bundle compliance in February (n= 43,
37.72%). Subtracting the two percentages to determine the change is as follows (28.57-37.72=
9.15). The bundle fallouts in January (n=50, 71.43%) and February (n=71, 62.28%). These two
percentages, when compared, are (62.28-71.43= 9.15%). Comparing January to February there
was a notable 9.15% increase in bundle compliance and a -9.15 decrease in fallouts post
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education and implementation of the project. Breaking down the parts of the bundle, it was noted
in January that the supervisors only noted if the patient with the central line had a CHG bath as
there were only six documented moments where it stated that was what was needed to complete
the bundle. Compared to the CLMETs post-education, they documented all the bundle parts that
were missing, not just the CHG baths.
Discussion
Implications for Clinical Practice
Clinical Practice can be altered in many ways by this quality improvement project. When
the bundle is implemented entirely and consistently, patient outcomes do improve. In 2011, the
Hospital Inpatient Prospective Payment System (IPPS) placed a final rule that made CLABSI
rates in ICUs and high-risk nurseries discharged for payment determination (Joint Commission
Resources, 2011). According to the Joint Commission Resources (2011), there can be some
variability in surveillance between auditors even though there is a standardized surveillance
definition of CLABSIs. Some note that aggressive surveillance can increase the CLABSI rates
compared to less aggressive measures (Joint Commission Resources, 2011). When one is looking
for something, one typically finds it mentality. This can alter a quality improvement in many
ways. This project’s impact on clinical practice should lower the number of bundle fallouts as the
staff will be more aware of the bundle components and their utilization. The mandatory need for
consistent use of CLMET by the supervisors with immediate bedside feedback of components
not met, with follow-up to ensure they are corrected, would increase the staff's daily compliance
with the bundle itself. When everyone is aware of the project’s impact on patient outcomes and
the monetary gain, a facility can have when they are reimbursed for services. Change of this
magnitude can help tremendously in other patient care areas and the organization itself.
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Healthy People 2020 placed reducing CLABSIs as an objective (ODPHP, 2021). CLABSIs are a
problem that is not only affecting this organization but in healthcare across the country. The
impact on patient outcomes is tremendous and spans from increased days in the hospital to death.
The organization can take the findings from this quality improvement project and use them in a
meaningful way to affect change in the unit.
Implications for Healthcare Policy
Healthcare policies regarding central line infections were determined in 2011 when the
NSHN started requiring hospitals to report all CLABSIs. This policy change came into effect
after The Michigan Keystone ICU Project, a collaborative cohort study between 108 ICUs in
Michigan using evidence-based interventions to reduce CLABSIs (Pronovost et al., 2006). It was
noted that hospital-acquired infections were preventable; as such, a CLABSI was not a given in a
typical patient’s course of care that was to be expected. This quality improvement initiative
changed the course of policy moving forward as this evidence-based intervention resulted in a
significant and sustained reduction, up to 66% in rates in 18 months (Pronovost et al., 2006).
After this landmark study was completed after the initial two years, the ICU teams continued
monitoring and reporting compliance and infection rates. In research by Pronovost et al. (2015),
a follow-up analysis of 10 years of sustainability from the initial study noted that from March
2004 to December 2013, the annual mean of CLABSIs decreased from 2.5/1000 days to
0.76/1000 days. This study shows that sustainability of the improved result can happen through
consistent use and surveillance of an evidence-based intervention. This cohort study was based
on a central line insertion bundle. However, it can be purposefully used as a benchmark for the
consistent use of a bundled approach that is monitored continuously—understanding that placing
components that are backed by evidence into a concise and easy to follow evaluation tool that is
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surveilled daily with feedback and follow through inevitably made patient outcomes better and
helped to develop future healthcare policies.
Implications for Quality/Safety
The implications for quality and safety for the patient and the organization are tenfold if
the central line maintenance bundle is not correctly implemented each day for every patient with
a central line. The Center for Medicare and Medicaid Services (CMS) has laid out guidelines for
hospitals to follow. The Hospital-Acquired Condition Program, HAC, provides payment
information for the hospitals that participate in Medicare and Medicaid (CMS, 2021). HAC
follows the evidence-based guidelines for many quality and safety initiatives for safe and
effective care in acute care hospitals. HAC, for example, will follow central line infections for a
facility that has been reported on NHSN. If the CLABSI is deemed that the infection could have
been prevented, CMS will decrease the payment that the hospital will get when claims are filed.
The organization can explain why the infection happened, but if there is no documented central
line bundle maintenance, they have nothing to clarify it.
The HAC will decrease payment for care received. They also put out a report that can be
seen by anyone wanting to research their hospitals prior to selecting to go there for care. This can
directly affect an organization not only a patient’s desire to come to garner care but also the
recruitment of physicians and bedside staff. A hospital’s safety and quality score are now at the
fingertips of anyone with a computer. The Leapfrog Group provides ratings for all hospitals by
giving a letter grade. They collect all of the information from the NHSN, HAC, and CMS and
compile it in an easy-to-read format for the layperson to make informed decisions about where
they would like to go when ill, expecting, or needing surgery. The patient has become a
consumer, and the hospital with the best review will earn their business. The hospital with the
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best quality and safety ratings will bring in the most business as consumers want to know that
they are being cared for by an organization that obtained the highest rating. Consumers do not
understand everything that is required to achieve that rating. The Leapfrog Group breaks it down
to the simplest of terms; for example, they explain that they use the NSHN’s SIR from the CDC
and that less than one means fewer infection rates (Leapfrog Group, 2021). They then break it
down using a bar graft that goes from limited achievement to achieving the standard. The second
bar has deemed some achievement, which is where this organization ranks for infection in the
blood from central lines (Leapfrog Group, 2021). Understanding that even the most
straightforward evidence-based tool like the CLMET can make an incredible difference in
patient safety and the quality of care for future consumers of the organization.
Implications for Education
Multiple studies demonstrate the importance of education when increasing adherence to
an evidence-based surveillance protocol. Central lines are not exclusive to intensive care units.
These lines can be present in any patient on any unit in the hospital. It would be in the patient's
best interest if the education of the nursing staff could be expanded to include the other intensive
care units, stepdown, and the medical floors.
Another implication for education is for the patient care supervisors of the unit. They are
new to the role and were very willing to engage and learn how to best implement the bundle.
Educating the entire staff nonvoluntary would be the first step in the process, then informing
them that the supervisor will be doing everyday rounding, with some random audits on the other
shifts with the CLMET. They should inform staff that real-time feedback would be given and
expected to be completed promptly. The supervisors will then follow up on the bundles that fell
out, and if not rectified, the supervisor will reeducate the nurse on the bundle and ensure it will
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be completed. If there are continued issues with bundle completion or inconsistent surveillance,
the manager must step in and help implement a plan with the supervisors and Infection
Prevention Team. Accountability must be a top priority as the patient population is at higher risk
for infections that can lead increased mortality rates.
Limitations
The primary limitation of this study is that the consistency of the CLMET being used was
not done by the unit staff. CLMET stating how many CVLS were on the unit and whether the
bundle was complete was inconsistent. This will skew the known outcome of potentially
decreasing the infection rate in the unit as this principal investigator does not have all of the
central line data for the unit. There were many days in the implementation period that the
CLMET only stated that there were central lines and others with incomplete or no data at all.
Other limitations noted were the number of nurses that volunteered for education and the lack of
buy-in from the entire unit.
Dissemination
The findings of this research study have been disseminated through the three P’s: poster,
presentation, and paper. The DNP Project was presented via poster and short presentation at the
University’s Annual Dissemination Day. Additionally, the DNP manuscript will be placed in the
Jacksonville State University Library’s Public Repository system. The DNP manuscript was also
provided to the organization for their approval and future utilization of obtained data.
Sustainability
This DNP project will be one that can be implemented moving forward in the urban
facility. The central line maintenance tool is utilized daily in every unit. This quality
improvement project showed that the staff needs yearly education on the bundle components
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with daily follow-up to ensure they are met. The facility, supervisors, and staff must remain
vigilant in completing the bundle. Not every component will be met initially, and the expectation
is that by constant surveillance, the bundle will become second nature to the bedside staff as this
will be something they understand will be monitored closely. It will take multiple education
opportunities that would be mandatory by the facility to reach every staff member and follow
through with the supervisors and the manager to ensure that the CLMET is being completed
daily with no excuses for missing a day. This DNP project aims to have increased staff
compliance when it comes to implementing the daily central line bundle. This is done by
utilizing the CLMET. Optimistically, at the end of the project, the goal would be to improve the
quality of care for those vulnerable patients. The incidences of hospital-acquired infections
would decrease, and there would be buy-in from the nurses who see their patients improving, and
from the facility itself. Hospital-acquired infections cost facilities millions of dollars every year,
and a simple utilization evaluation tool that is done daily can help reduce that cost.
Plans for Future Scholarship
While this study adds to the existing data supporting education and protocol
implementation of the CLMET, further education is needed to continue to stress the importance
of these findings. It would be beneficial if the entire staff of the focus unit would be involved in a
yearly central line maintenance and CLMET didactic. It would be instrumental for the facility to
encourage and incentivize the staff for consistent surveillance as the CLMET can provide
important information on bundle compliance and which areas the staff tends to fallout. Future
research can also examine the longevity of implementing this protocol since this study only
examined one month. Increased length of studies may help identify barriers in carrying out a
program for a more extended time and keeping staff compliance high. Additionally, studies can
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attempt protocol implementation on more than one unit and with more than one bundle, which
may help identify barriers from different work environments and staff demographics.
Conclusion
The National Health Safety Network (NHSN) has the standardized infection rate (SIR)
for the unit of focus currently at 1.45, with the number predicted at 1.37 for the entire year (CDC
2021). Quality improvement efforts from the urban facility have observed a need for staff
education on the central line maintenance bundle and the consistent use of surveillance with the
Central Line Maintenance Evaluation Tool (CLMET) by the patient care supervisors. This DNP
quality improvement project was proposed to aid in this effort. Education on the central line
maintenance bundle was provided the week before the implementation period of February 1st
through 28th, 2022. During the week prior to implementation, the staff had a voluntary didactic
to refresh them on the central line maintenance bundle components monitored on the CLMET.
There were only 13 out of 60 nurses that volunteered for the education. The patient care
supervisors were the primary surveyors of the bundle implementation at the bedside, utilizing the
CLMET, and providing real-time feedback to the staff. The principal investigator did three
random audits using the CLMET as well. Following the didactic and implementation, the
CLMETs from January and February of 2022 were provided to the principal investigator to see if
the education of the central line maintenance bundle and consistent use of the CLMET helped
increase compliance. When the CLMETs were provided, the tool had not been consistently
utilized in February as only 14 of the 28 days had appropriately been filled out. The CLMETs for
January were comparable as there were only 17 days of data of the 31 in the month. There was
inconsistent use of the CLMET for both January and February. There were 70 bundle
opportunities in January with a compliance rate of (n= 20, 28.57%) compared to 114 bundle
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opportunities in February with a compliance rate of (n=43, 37.72%). This is 44 more
opportunities for the unit to fall out in February, though the compliance rate increased.
Suggesting that even though the CLMET was not consistently used and not all of the staff
volunteered for the didactic, the increase in bundle opportunities did not cause a decrease in
compliance. The unit still had an increase in completed bundles in February. The only difference
is that some of the staff volunteered for education, and the patient care supervisors and staff were
more mindful during the implementation of the project. Comparing pre and post-implementation
compliance rates between the months shows an increase of 9.15% despite the education of only
13 staff nurses and inconsistent use of the CLMET. If the unit of focus continued to educate the
staff and consistently used the CLMET as intended, the compliance rate of bundle completions
would continue to increase.
The question posed in this project was: Among staff in an urban ICU, does education
about the use of the CLMET compared to current practice reduce CLABSIs over five weeks?
The project successfully increased compliance of the central line maintenance bundle with an
increase of 9.15% from January to February. The Infection Preventionist and the facility
provided the unit’s unofficial SIR numbers to help note if education and the quality improvement
project helped reduce CLABSIs. The unofficial numbers will be necessary as CMS is nine
months behind on its final tally, and the current project is taking place for only one month. The
unofficial SIR numbers for January, February, and March of 2021 will be compared to the same
months for 2022. In January 2021, one infection was noted in the 243 central line days, with the
number predicted at 0.274 and a SIR of 3.65. February 2021 noted zero infections out of 214 line
days, while March had one infection in the 232 line days, resulting in a SIR of 3.817.
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The central line days for January 2022 were 173 with zero infections. While February had 232
line days and March had 241 line days with the number predicted of 0.262-0.272 and no line
infections noted. March 2021 and February 2022 had the same number of central line days,
although March had a SIR of 3.817. January 2021 had 243 central line days whole, March 2022
had 241, and January had a SIR of 3.650. Prior to implementation in January, it is noted that this
month has the least amount of line days for the unit. Comparing the months with the same
amount of central line days, note that there has not been any infection noted thus far. While the
circumstances may have been different as the acuity of the patients, the line placement, or the
differing staff caring for the patients, the more line days increase the chance of infection. The
quality improvement project may have benefitted the unit in providing increased awareness of
bundle compliance as the increase of 9.15% may have aided in zero CLABSIs for these months.
The increase in compliance within such a short time is promising for the facility as it
suggests that the problem was not necessarily one that could not be corrected. Further education
of the entire unit staff and consistent CLMET usage with real-time feedback by the patient care
supervisors can allow for the minor success of the quality improvement project to grow from
month to month. If the unit and the facility can continue increasing bundle compliance every
month, they will eventually tread way below the SIR benchmark the NHSN has provided them.
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Appendix A
SWOT Analysis: Intensive Care Unit in an Urban Hospital
Internal

External

Strengths
- strength of the
project came from
having support and
the ability to
proceed from the
organization's
Research Outreach
and Compliance
team, ROC –

Weaknesses
- unit nurses and
those in charge of
completing the
CLMET daily not
reliable at times

-Infectious Disease
Specialist and the
Infection
Preventionist
supporting the need
for quality
improvement

-nurses not able to
have dedicated time
away from patient
care to volunteer

-the willingness of
the unit manager to
allow the project to
go forth in the unit

- Nurses not
willing to volunteer
for education

Opportunities
-Decrease in SIR to
at or below the
NHSN benchmark
for the unit
- proper payment
for services
provided per the
CMS guideline

Threats
-there are still
staffing issues
within the
organization and
the community of
hospitals
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Appendix B
Table of Evidence: Central Line Maintenance Bundle
Clinical Questions:
1.
Among staff in an urban ICU(P), does education about the use of the
CLMET(I) as compared to current practice (C) reduce CLABSIs (O) over five
weeks (T)?
Databases accessed: CINAHL and PubMed.
Timeframe: 2017-2021
Keywords: central line-associated bloodstream infections, standards of care for central line
maintenance, central line surveillance, education, prevention bundle, and education
Article Author & Evidence Sample,
Study findings that help
#
Date
Type
Sample
answer the EBP Question
Size,
Setting
1
Saini, V., prospective tertiary care 1) They attempted to decrease
Gandhi, observation hospital in ventilator-associated pneumonia
K., Kaur, al study
North India, (VAP) and CLABSIs.
K., &
only adult
Yaddanap
ICU patients 2 Three phases were noted in the
udi, L. N.
are admitted implementation of the study:
(2017).
for > 48
phase one, baseline VAP and
hours.
CLABSI incidences were
calculated; phase two, education
and bedside training of nurses in
the unit; and phase three, data
collection for the incidences of
both.

2

Limitations

Evidence
Level &
Quality

1) They were trying Level II
to decrease infection Quality:
rates in both
B
CLABSIs and
VAPs.
2) Not all patients
intensive care
patients were
involved in the study
that had lines, >48hr
admission window.

3) Not all of the
3) Study led to the conclusion
nurses participated in
that rigorous education and
the questionnaire.
training sessions with feedback
from nurses over six months led
to a significant reduction in the
incidence of CLABSI but
increase in VAP.
Gupta, P., quality
Coronary 1)Plan-Do-Study-Act strategy 1) This was only
Level II
Thomas, improveme intensive
(PDSA) to initiate new bundles completed in one
Quality:
M., Patel, nt
care unit
for the unit. The two new
unit with the same B
A.,
initiative (CICU). The bundles included the Central line staff.
George,
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3

4

R.,
Mathews,
L., Alex,
S., John,
S.,
Simbulan,
C., Garcia,
M. L., AlBalushi,
S., & el
Hassan,
M.
(2021).

CICU is a insertion bundle and the Central
20-bed unit. line maintenance bundle.
2)Strength of the quality
improvement project was due to
the implemented bundles and
regular face-to-face meetings
with the staff, educational
sessions, and monitoring of the
bundles and compliance
appropriately .
.

Akyol, E., semi& Çavdar, experiment
K. (2021). al
controlled
study

A surgical
intensive
care unit
between
September
2017 and
October
2018. They
separated
the unit’s
admitted
patients into
two groups:
control and
experimenta
l.

2) The Pareto
analysis was
performed, they
concluded that the
gap in care was both
insertions and the
maintenance of the
line. Unknown
which gap was
causing the most
fallouts.
3) Same staff during
the education and
implementing, is it
the buy-in or are the
protocols effective.

1) The control group, 80
participants, were cared for
without the help of a bundle for
their central lines. The
experimental group, 83
participants, had a bundle
provided by the staff, and the
bundle was to be followed for
the care of the line.
2) They used the care bundle to
prevent CLABSIs recommended
by the Centers for Disease
Control and Prevention (CDC,
2014).

1) It excluded those Level III
patients who were Quality:
admitted with an
B
infection.
2) There were two
groups, and it did not
specify how
informed the staff
was on the bundle vs
no bundle
approach.

3) This demonstrated the
difference following a bundle
can make in the outcomes of
infection rates.
Acharya, quasimedical ICU 1) The study included three
1)After the initial
Level III
R., &
experiment of a tertiary phases: phase one, data
education, the
Quality:
Ipsita, S. al study
care hospital collection from six months prior investigators
B
(2019)
in Eastern to the study and a prebelieved that maybe
India
observation test; phase two,
the reason behind the
education, including a 30-minute improved numbers
didactic and demonstration;
was the Hawthorne
phase three, surveillance of staff effect, which is a
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and post-test at both three and
six months post-education.
2) Surveillance of a bundle or
piece of a bundle notably
increases compliance.

5

consequence of
awareness of being
studied and its
possible impact on
behavior
(McCambridge et al.,
2014).

The reduction in
CLABSI rates was
monitoring just the
change in
handwashing
compliance and not
the entire bundle.
Engle, M., Quality
31 bed ICU 1) During rounds, they were
1) Only three month Level: III
Wick, K., improveme
looking for all parts of the
time of observation. Quality:
Siebenaler nt with
bundle to be completed by the
B
, R.,
audits
bedside staff, and if they were 2) The data only
Czech, C.,
not, real-time feedback was
included the
Craig, J.,
provided.
compliance rate and
& Roach,
.
not if the infection
J. (2017).
2) The use of random audits
rates decreased.
conducted by the Infection
Preventionist, Patient Care
Supervisors, and some staff
nurses.
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Appendix C
Knowledge to Action (KTA) Framework
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Appendix D
Educational Flier for Staff

“CLABSI’s: Reducing the Rates in an Urban Intensive Care Unit by
Consistent use of the Central Line Maintenance Evaluation Tool
(CLMET) ”
A DNP Project BY
Bridget Smith , MSN, ACNPC-AG
Jacksonville State University
Education opportunity for All Staff

Strictly Voluntary

Jan 25-30 11a-2p
8p-10p
Jan 31 4p-8p

Project Start date 2/1/2022
Project End Date 2/28/2022
Thank you for the opportunity
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Appendix E
Participant Consent Form
TITLE OF STUDY: CLABSIs: Reducing the rates by emphasizing nursing education,
implementation, and consistency"
Principal Investigator: Bridget Smith, MSN, CRNP, ACNPC-AG
This consent form is part of an informed consent process for a DNP student project, and it will
provide information that will help you decide whether you wish to volunteer for this project. It
will help you to understand what the study is about and what will happen during the project.
If you have questions at any time during the project, you should feel free to ask them and should
expect to be given answers that you understand entirely.
After all your questions have been answered, you may complete the attached survey and
participate in the educational session if you still wish to participate in the project.
You are not giving up any of your legal rights by volunteering for this research project.
Why is this project being done?
This project aims to address the lack of consistency of the CLABSI bundle in the intensive care
setting. A protocol not being followed correctly leaves room for incidences of infection. This
project plans to improve the compliance of the bundle so that in turn there will be a decrease in
hospital acquired infections due to central lines. The study will be run for one month with every
patient who has a central line in place being monitored for bundle compliance. Every nurse who
has a patient with a central line in place will be asked to maintain all components of the bundle.
What will you be asked to do if you take part in this research project?
The PI will provide an educational meeting to the nursing staff. There will be educational
meetings on dayshift, nightshift, and WOW. After everyone has been able to attend the meeting,
the project will begin implementation. The nurse’s role will be to help maintain the bundle
components daily on each patient with a central line that they provide care. The PI will also
implement a Bundle Champion to help collect all the bundle data daily by using the Device Risk
Assessment tool.
What are the risks or discomforts you might experience if you take part in this project?
No expected harm can occur from participating in this study. Nurse participation in this project is
requested. The Device Risk Assessment tool for the CLABSI bundle will be utilized daily.
How will information about you be kept private or confidential?
The information that is utilized for the bundle is attached to the patient only by MRN/FIN
number only and not tagged to any bedside nurse. The components of the assessment tools do
not link to the nurse or the care they provide. It is strictly a way of following up on the
implementation of a protocol.
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What will happen if you do not wish to participate in the project or if you later decide not
to stay in the project?
Participation in this project is voluntary. It would be very helpful for all to try and attend an
educational meeting. Although the Assessment/ Surveillance Tools will be implemented daily in
the intensive care unit to monitor the bundle components. Participation will be of no cost to you.
Who can you call if you have any questions?
If you have any questions about taking part in this project, you can call the principal investigator:
Bridget Smith, MSN, CRNP, ACNPC-AG
(205) 522-1337

AGREEMENT TO PARTICIPATE
1. Subject consent:
I have read this entire form, or it has been read to me, and I believe I understand what
has been discussed. All of my questions about this form or this study have been
answered. I agree to take part in this research study.
Subject Name:
Subject Signature:

Date:

2. Signature of Investigator/Individual Obtaining Consent:
To the best of my ability, I have explained and discussed the study's complete contents,
including all of the information contained in this consent form. All questions of the
research subject and those of their parent or legally authorized representative have been
accurately answered.
Investigator/Person Obtaining Consent (printed name):
Signature:

Date:
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Appendix G
Pre- Test Central Line Care and Maintenance
1. How often is a dressing changed on the central line? Select all that apply
A. five days
B. seven days
C. three days
D. when loose or soiled
2. You are assessing the insertion site of a central line which of these findings requires
further investigation?
A. new date placed on the dressing
B. a dry gauze under the dressing
C. erythema, swelling, and tenderness
D. a small amount of dried blood under the dressing
3. According to the central line maintenance evaluation tool select all that is required
for each patient with a central line.
A. Chlorhexidine wipes at bedside
B. IV tubing that has been changed and labeled per policy
C. Occlusive, transparent dressings that are dated
D. Daily Chlorhexidine bath
4. How long do you scrub the hub?
A. 15 seconds
B. 30 seconds
C. 5 seconds
D. you don't scrub it you just wipe it
5. When do you change the caps on a central line? Select all that apply
A. after blood administration
B. with dressing changes
C. you're not supposed to change the caps
D. if there is blood the line
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6. If the dressing is dated the day before your current shift but you notice that the
edges are not intact with the skin, do you…….
A. change the dressing via sterile technique
B. tape it down
7. Select all that apply in regard to appropriate IV administration set changes?
A. With each blood administration
B. every 24 hours with TPN
C. every 12 hours with propofol
D. every 36 hours
8. If the dressing is occlusive, it is OK to have a moistened gauze underneath it?
A. True
B. False
9. How often are you supposed to change IV administration sets?
A. 48 hours
B. 24 hours
C. 36 hours
D. 96 hours
10. According to the central line maintenance evaluation tool, patients are required to
have a Chlorhexidine bath daily if they have a central line?
A. True
B. False
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Appendix H
Post- Test Central Line Care and Maintenance
1.How often is a dressing changed on the central line? Select all that apply
E. five days
F. seven days
G. three days
H. when loose or soiled
2.You are assessing the insertion site of a central line which of these findings requires
further investigation?
E. new date placed on the dressing
F. a dry gauze under the dressing
G. erythema, swelling, and tenderness
H. a small amount of dried blood under the dressing
3.According to the central line maintenance evaluation tool select all that is required for
each patient with a central line.
E. Chlorhexidine wipes at bedside
F. IV tubing that has been changed and labeled per policy
G. Occlusive, transparent dressings that are dated
H. Daily Chlorhexidine bath
4.How long do you scrub the hub?
E. 15 seconds
F. 30 seconds
G. 5 seconds
H. you don't scrub it you just wipe it
5.When do you change the caps on a central line? Select all that apply
E. after blood administration
F. with dressing changes
G. you're not supposed to change the caps
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H. if there is blood the line
6.If the dressing is dated the day before your current shift but you notice that the edges
are not intact with the skin, do you…….
C. change the dressing via sterile technique
D. tape it down
7.Select all that apply in regard to appropriate IV administration set changes?
E. With each blood administration
F. every 24 hours with TPN
G. every 12 hours with propofol
H. every 36 hours
8.If the dressing is occlusive, it is OK to have a moistened gauze underneath it?
C. True
D. False
9.How often are you supposed to change IV administration sets?
E. 48 hours
F. 24 hours
G. 36 hours
H. 96 hours
10. According to the central line maintenance evaluation tool, patients are required to
have a Chlorhexidine bath daily if they have a central line?
C. True
D. False
11. Do you feel any more confident in the care and maintenance of central lines?
A. Yes
B. No
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Appendix I
CLMET Results Pre and Post Implementation

# of
CLMET
completed
Results
CLMET
PreJanuary 17
Implementation
PostFebruary 14
Implementation

Bundle
opportunities

Complete

Fallout

Completion
%

Fallout %

70

20

50

28.57

71.43

114

43

71

37.72

62.28

